SED CRITICAL {TEMS LIST

SUBSYSTEM: SEPARATION

ITEM HAML:  CDF Assembly, Forward & Aft BSMs

PART N 103 14-0¢01-105 through =104 FM CODE: AOS

W5 14-0001 -1 10 or 103 54-0001-145 {altemalc)
103 1400011 11 through -122

CHO3%E

TTEM CODE.: 30-01-04, 30-02-04 EEVISION; Rasic

CRITHCALITY CATEGODEY: 1 REACTION TIME: Immedialc

NQ. REQUIRED: & Fwd, & Af DATE: Marck 31, 1999 -
CRITH.AL PHASES: Boost SUPERCEDES: March 31, 1997 e
FMEA PAGE MO.:  B-13, B-11 ANALYST: R. Knochelmann/y. Pnlf:lmﬂ“
EHEET 1 OF 4 APFROVEL: P. Kalia

FAILURE MODE AND CAUSES: Premature Operation cauzed by

o High temperaturs

Shocksvibration
[acreased sensitiviey due o contemination

FATLURE EFFECT SUMMARY: Premature firing of the Aft or Forward Scparation Motors results in loss of
required separation thrust at separation, leading 1o loss of mission, vehicls and crew.

RATIONALE FOR RETENTION:

A,

DESIGN

Diesign specification USBI 1OSPC-0035

No autoignition helow 2750F, paragraph 3.3.7.2 (High Temperature}
Shock levels per paragraph 3.4.1.4

Yibration lz¥els per paragraph 2.4.1.3

Contamination control per paragraphs 3.1.2 and 3.1.3

Q5 9 2

Predicted 1emperature will aot exesed 1340F per SRB Thermal Design Data Beok SE-019-068-2H, Table
4.0.1.1. {High Temperanrea}

P 103714-0002 explosive materizl (PETM) certified to MIL-P-387. (Conlamination)

FfN 103150002 (Ensign Bickford) explosive marerial (FETH) TIP certified 10 MIL-P-387 and (HMX} cord
certified w MIL-11-45444 or P/ 103 15-0001 (Teledyne MeCommick 3elph} explosive material (FETM) TIP
cemtified to MIL-P-387 and (HNS) cord centified 10 W55003 or B/N 1031 5-0003 (QEA Acrospace} cxplosive
malerial {FETN) tip cortificd o MIL-P-387 and (HN3) cord centified 1o W35003, (Conlamination

Sealed cord prevemis the enty of conlamimation following manufacturing.  (Cuntamination}
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FM Code: 30-01-04-A03 Date: March 31, 1999
30-02-04-A03

o Cualification

o Proven design qualified for Saturn V per Nosth American Avistion Qualificaton Tesl Summmary
aTMS1144,

o Delta Qualificabon for SRE

Operating Figh lemperature (250°T for 30 minutes) (High Temperaturc)

£ and 40 foot drap (ShockMibration)

Pyratechnic shock (Shock/Vibralion)

Yibration

Autoignition determination per 10SPC-0035, paragraph 3.3.7.2 (High Temperature)

L= = = T == &

o Delta qualification per Ensign Tickford (EB) Test Report 58604 fur the (PETN)-Cord CDF assembly
and EB Test Report 836-08-0387-1435DEN for the (HIMX)-Cord CDF assembly or Teledyne
McCormick Selph (TMcS) Test Report QTE-7786-3244 for the (HNS)-Cord CDF assembly or OEA
Acrospace lest report 11914 (01) qu. Fev, A for (INS-Card) CDF Assembly,

B. TESTING

o Lot acceptance test per Ensign Bickford Procedure ATP (03042 (PETN- Cacd) or ATP 003045 {HMX-Cord}
or Teledyne McCommick Selph ATF 8172%6 (HNS-Cord) or OEA Acrospace ATP 11914(01) {HNS-Cord).

o Radiopraphic examination of entire lot. (Contamination)
o Vibration tests of all destructive LAT samples. (Vihration)

o High lempecaiure 2500F function test of 5 percent of the lol. (High Tenperanie}

v Post-environmantal X-ray and N-ray {Contaminutivn}
o 100 pound pull tesl (Shock/Vibration)

o Temperamre-homidity-aktimde tesr

C. INSPECTION
The: follawing inspecrions are parformed.
VENDHOR REIATED INSPECTION

0 Receiving Inspectioh:  All explosive material certifications and st reports are verified one hundred peccent.
(Conamination)

o LSBEI Qualily Assurance

USBI Source Inspection Plan 1149 for (PETN}-Cord, (HNS)-Cord or {(HMX)-Cord

o fCuntrctor Quality Assurance

Ensign Bickford Inspection Procedure QA 46142 for the (PETN}-Card CIDF Assembly
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FM Code: 30-01-04-A03 Drate: March 31, 1999
30-02-04-A03

Ensign Bickford Tnspection Proceders QA 6143 for the (HMX)-Cord CDT Azzembly
. TheS Assembly and inspection Prucedure 817296 for the (HNS)-Cord CDT Aszembly

OEA Aerospace Receiving Inspection Plan 11914{01) RIP for Lhe {HNS-Cord) CDF Assembly

o Assembly Operation. Moisture conient determination, core weight, and explosive luading are verified one
hundred perccnt by Contractor Quality Assurance and USBI Quality Assurance. Mass ratio determination fer
10315-000] and 6Ll density determination for 10314/10315-0002 are verified by Contractor (Juality Assurance
and USBI Quality Assurance. For OFA Acrospace CDF assemblies only, the flexibility test is witnessed one
hundred percent by Contractor and IISBI Quality Assurance. (Contamination)

o USBY Cuality Assurance

USB1 Source Inspection Plan 1149 for (PETNCord, (HNS)-Cord or (HMX)-Cord

o Crntractor {Quality Assurance

Cnsign Bickford Inspection Procedure QA 461/2 (FETN-Cord) or QA 0461/3 (HMX-Cord).
Teledync MeCormick Selph Assembly and Inspection Procedurs 817296 (HNS-Cond)
OEA Aerosprce Procedures 11914(01) MP {Booster Cap) or 11914{02) MF (HNS5-Cord)

6 Lot Acceptance Test. N-ray and X-ray films are examincd by centified vendor personnel and verified by USBI
personnel. Vihration test is monitored and high lemperanmre function test is witnessed one hundred pereent For
OEA Acrospace CDF assemblics only, Helium leak test is witnessed one hundred percent hy contractor and USEI

. {uality Assurance. (All Failure Causes)
o USEI Qoality Assurance

USB! Svurce Inspection Plan 1149 for (PETN}Cord, (HNS)-Cord or (HMX)-Cord

o Contractor JQualily Assurance

Ensign Bickford Acceptanee Teat Procedurs ATP 003002 {PETN-Cord} or ATP 0030/S (HMX Cord).
Teledyne McCormick Selph [TMcS) ATF 817296 (HNS-Cord)
DEA Aerospace ATP }1214(01) ATP (HNS-Cord}

o Lot review and certification per USET Plar 10PLMN-O023.

o Cnotical Processes/Tnspections: The following crtical processes and inspections are used Lo assure thal explosive

charge is properly assemnbledfsealed. (Contamingtion)
CNs

i X-ray per EB ATF 003072 (PETN-Cuord) or ATP (0305 (HMX-Cord) or TMeS ATP 817296 (HNS-Card) or
OFA Aerospoce ATE 11914(01) (HNS-Crond)

o N-ray per EB ATP 0030/2 {PETN-Cord) or ATF 0030/5 (HBX.-Cord) or TMcE ATP 817296 (HN5-Cord) or
OEA Aerospace ATP 11914601) (HINS-Cord)

o Adhesive application per ER Inspection Procedure (A 46172 (PETN-Cord) or (A 46173 (HME-Conl) or
TMc5 Asscmhbly ard Inspection Frocedure &17296 (HNS-Cord) or {4 Acrospacs manufacuring
proceduwres 11914(01) WP,
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ESC RELATED INSPECTION

o Recerving Inspection .

o Ordnance device shelf life is verified one hundred percent by Shutile Processing Cantraciar Quality
Assurance per OMRSTI File 1T, Vol. 3, Table COOCAD. A0-000. (Contamination)

o Each nonclectoc pyrotechnic device is visually imspected for evidence of damage, degradation, corrosion,

misalignmant or mejsture per QMRSD File V., Yol |, requirement number BOOOFL.003. {Contamination
LM A5

o Verify that CDF Assemblies have been flight centified by MSFC as required by NSTS 08060 per MRS
File V, Voluine 1, requirement no. BOOOFL.O0D2. (A} Failure Causes)

& [nsallation Inspection

o Proper installation of the CDF assemblies to the CDF manifolds per 1GREQ-0UZ1, para. 1140 {forward)
and para. 2.1.1.1 (aft). {Contaminatton)

D. FANLURE HISTORY
o Failure Higlories may be obiained from the PRACA database.
E. QOPERATIONAL USE

a Not applicable 1o this failure mvode,
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